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Sesavali 
 

samuSaos aqtualuroba. sasargeblo wiaRiseulis sabadoTa 

miwisqveSa damuSavebis procesebi xSir SemTxvevebSi negatiur 

zemoqmedebas axdenen ara marto miwisqveS, aramed mis zedapirze 

ganlagebul nagebobebsa da obieqtebze, (mdinareebze, wyalsaca-

vebze, Senoba-nagebobebze, gzebze da sxvadasxva obieqtebze, 

romlebic ganlagebulia miwisqveSa samTo saeqspluatacio 

samuSaoebis gavlenis zonebSi). am TvalsazrisiT arc tyibul-

Saoris qvanaxSiris sabado warmoadgens gamonakliss. sabados 

zedapirze ganlagebulia mravali bunebrivi da xelovnuri 

obieqti, romlebic SeiZleba moxvdnen Saxtebis samTo-

saeqspluatacio samuSaoebis gavlenis zonebSi. bunebrivi 

obieqtebidan upirveles yovlisa aRsaniSnavia: Saoris wyalsacavi; 

naqeralas qedi; unikaluri jiSis tyis masivebi; bunebrivi 

wyaroebi da sxva. xelovnuri obieqtebidan _ zedapirze arsebuli 

Senoba-nagebobebi; tyibulis hesSi wylis misawodebeli sadere-

vacio gvirabebi da milsadenebi, savsebi da dasalami masalis 

sakariero meurneoba, gzebi da sxv.  

arsebobs monacemebi naqeralas qedze mniSvnelovani deforma-

ciebisa da rRvevebis ganviTarebis  Sesaxeb, Tumca maTi 

warmoSobis mizezebis safuZvliani mecnieruli kvleva dRemde ar 

Catarebula. 

zemoTqmulidan gamomdinare tyibul-Saoris sabados 

gamomuSavebuli velebis gavlenis Seswavla zedapiris 

obieqtebze, naqeralas qedis da Saoris wyalsacavis ekosistemaze 

metad aqtualuri sakiTxia. 

samuSaos mizani. samuSaos mizania sasargeblo wiaRiseulis 

miwisqveSa damuSavebis dros sabadoTa gamomuSavebuli velebis 

zedapiris obieqtebze da ekosistemaze gavlenis kanonzomierebaTa 

dadgena da garemosdacviTi RonisZiebebis SemuSaveba. 

ZiriTadi Sedegebi da mecnieruli siaxle.   

• kvlevebis safuZvelze pirvelad Cvens mier gakeTebulia samTo 

samuSaoebis zedapiris obieqtebze gavlenis geomeqanikur 
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situaciaTa klasifikacia. ganxilulia TiToeuli geomeqani-

kuri situaciis Taviseburebani da maTi SerCevis meTodologia; 

dadgenilia, rom zedapiris obieqtebi da gamomuSavebuli 

velebis urTierTgavlenis ZiriTadi Taviseburebani SeiZleba 

aisaxos sami geomeqanikuri situaciiT: I) zedapiris obieqtebi 

ganicdian gamomuSavebuli velebis gavlenas, II) 

gamomuSavebuli velebi ganicdian zedapiris ibieqtebis 

gavlenas, III) zedapiris obieqtebi da gamomuSavebuli velebi 

urTierTgavlenis mdgomareobaSi omyofebian; 

• dasabuTebulia saangariSo sqemebis agebis ZiriTadi principebi 

TiToeuli geomeqanikuri situaciisaTvis; 

• dadgenilia, rom samTo samuSaoebis gavlenis areebis 

gadaadgilebaTa velebis sazRvari vrceldeba qanTa masivSi 

gacilebiT ufro Rrmad Zabvebis velebTan SedarebiT, amitom 

urTierTgavlenis areebis Sesaswavlad aucilebelia gadaadgi-

lebaTa velebis detaluri Seswavla; 

• tyibul-Saoris sabadoze gamomuSavebuli velebis gavlenis 

areebi xSirad aRweven zedapiris obieqtebamde da maTSi 

iwveven saSiS deformaciebs; 

• naqeralas qedis eroziis SeCerebisa da wyalsacavis ekosiste-

mis SenarCunebisaTvis, aucilebelia: damuSavebis arsebuli 

teqnologiis mTlianad Secvla da samTo samuSaoebis warmoeba 

winaswari gaangariSebebiT SerCeul ubnebze saTanado 

mTelanebis datovebiT, an arsebuli damuSavebis teqnologi-

ebis SenarCunebis SemTxvevaSi gamomuSavebuli sivrceebis 

srul vsebaze gadasvla, raTa Tavidan aviciloT zemdebare 

masivebis rRvevebi da masTan dakavSirebuli safrTxeebi. 

miRebuli Sedegebis saimedooba. Teoriuli kvlevebis safu-

Zvelze miRebuli Sedegebi kargad eTanxmeba naturul pirobebSi 

praqtikuli gazomvebiT miRebul Sedegebs. kerZod, miwisqveSa 

samTo samuSaoebiT gamowveuli Teoriulad prognozirebuli 

deformaciebi: bzarebi, maTi ganlagebis adgilebi, orientacia da 

zomebi sakmao sizustiT (cdomileba araumetes 20%) emTxveva 
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naturaSi praqtikulad dafiqsirebuls. amdenad gaangariSebis Se-

muSavebuli meTodebi da principebi samTo samuSaoebis zedapiris 

obieqtebze gavlenis prognozirebis karg saSualebas iZleva. 

miRebuli Sedegebis gamoyenebis sfero. miRebuli Sedegebis 

gamoyeneba rekomendirebulia madneuli da aramadneuli 

sasargeblo wiaRiseulis sabadoTa miwisqveSa meTodebiT 

mompovebel samTo sawarmoebSi zedapiris (obieqtebis rogorc 

bunebrivi aseve xelovnuri) dacvis mizniT. kvlevis Sedegebis 

gamoyeneba aseve uzrunvelyofs miwisqveSa gamomuSavebuli 

velebis dacvas zedapiris obieqtebis gavlenisagan. 

praqtikuli mniSvneloba. kvlevis Sedegebi saSualebas 

gvaZleven yovel konkretul SemTxvevaSi SevafasoT samTo 

samuSaoebis zedapiris obieqtebze gavlenis geomeqanikuri 

situacia, SevadginoT saangariSo sqemebi, movaxdinoT 

gaangariSeba da SevimuSaoT RonisZiebani samTo samuSaoebis 

sworad dagegmvisa da zedapiris obieqtebis dacvis mizniT. 

kvlevebi aseve xels Seuwyobs tyibul-Saoris sabados Semdgom 

samrewvelo aTvisebas misi eqspluataciis yvelaze rTul 

periodSi, maSin rodesac moqmedi da mSenebare Saxtebis 

miwisqveSa samTo-teqnologiuri samuSaoebi ganxorcieldeba 

zedapiris yvelaze saSiSi obieqtebis qveS. 

samuSaos moculoba da struqtura. sadisertacio naSromi 

Sedgeba Sesavlis, oTxi ZiriTadi Tavisa da daskvnebisagan. 

literaturis sia Sedegba 48 dasaxelebisagan, naSromi Seicavs 123 

nabeWd gverds, 43 naxazs, 9 cxrils. 
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samuSaos Sinaarsi 

literaturis mimoxilva 

 

sasargeblo wiaRiseulis miwisqveSa damuSavebis procesebTan 

dakavSirebul dedamiwis zedapiris qanebis Zvris sakiTxebis 

Teoriuli kvlva jer kidev me-19 saukunis Sua wlebSi daiwyo. 

pirveli mecnieruli naSromebi am mimarTulebiT germaniaSi 

gamoqveynda. ruris auzSi dedamiwis zedapiris deformaciebi 

daukavSires miwisqveSa samTo samuSaoebs. pirveli kvlevebi am 

mimarTulebiT ekuTvnis prof. a. goldreiCs, prof. h. Smits, prof. 

d. kontrens, prof. j. gonots da sxvebs. 

gasuli saukunis 30-40-ian wlebSi cnobebi samTo qanebis 

Zvris Sesaxeb b. balsis, f. bezeris da h. flasSentrageris, prof. 

j. litviniszinis da g. niederhoferis kvlevebiT miRebuli 

SedegebiT Seivso. 

samTo samuSaoebis zegavleniT dedamiwis zedapiris 

deformaciebis gaangariSebis Tanamedrove meTodebs safuZveli 

Cauyares prof. h. kratCma, prof. s.g. avarSinma, prof. g.n. 

kuznecovma da sxva. prof. i. gujabiZis SromebSi mocemulia 

miwisqveSa da miwiszeda nagebobaTa urTierTgavlenis 

gaangariSebis principebi da meTodologia. 

teqnikuri literaturis analizi gviCvenebs, rom 

gamomuSavebuli velebis dedamiwis zedapiris obieqtebze 

gavlenis Seswavla da ZiriTadi kanonzomierebis dadgena unda 

xdebodes auzebis mixedviT, maTi geologiuri da samTo-teqnikuri 

Taviseburebebis Seswavlis safuZvelze. amitom Cvens mier 

detalurad iqna Seswavlili tyibul-Saoris sabados 

geologiuri agebuleba da garemomcvel qanTa fizikur-meqanikuri 

Tvisebebi, sabados gaxsna-momzadebis sqemebi, damuSavebis 

teqnologiuri procesebi, zedapiris reliefi da masze 

ganlagebuli bunebrivi da xelovnuri obieqtebi. 
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Tavi 1. tyibul-Saoris naxSiris sabados 

damuSavebis procesSi ganviTarebuli rRvevebi da 

samTo-geologiuri da samTo-teqnikuri 

Taviseburebani 

naqeralas qedi, romlis wiaRSidac ganlagebulia tyibul-

Saoris sabados ZiriTadi nawili, ganicdis intensiur erozias. 

ukanasknel wlebSi gaCndnen napralTa sistemebi, romelTa 

konfiguracia, zomebi da warmoSobis mizezebi dRemde 

daudgenelia. mkvlevarTa nawili varaudobs, rom maTi 

warmoSobis mizezebi SeiZleba intensiur samTo samuSaoebTan 

iyos dakavSirebuli. amitom samuSaos ZiriTadi mizani iyo 

aRniSnuli rRvevebisa da samTo samuSaoebis urTierTgavlenis 

procesebis Seswavla. 

Cvens mier detalurad iqna Seswavlili: `dasavleTis~, a. 

ZiZiguris sax. `imereTis~, g. wulikiZis sax. `okribis~ da e. 

mindelis sax. `aRmosavleTi-2~ Saxtebis gamomuSavebuli velebi, 

maTi zomebi, konfiguracia da ganlageba naqeralas qedisa da 

Saoris wyalsacavis mimarT, garemomcvel qanTa masivebis 

fizikur-meqanikuri Tvisebebi da zedapiris reliefi.  

kvlevis CatarebisaTvis saWiro gaxda velze gasvla da 

naqeralas qedze rRvevis deformaciaTa ubnebis Seswavla. Cvens 

mier Catarebuli samuSaos Sedegad dafiqsirda daaxloebiT 15 

ubani, sadac SeimCneoda 15-20 sm-is siganis Rrma napralebi. maTSi 

CaSvebuli kenWebi sakuTari woniT moZraobdnen sakmaod 

xangrZlivi periodis ganmavlobaSi. sainteresoa is faqti, rom 

napralebi fiqsirdeba naqeralas qedis CrdiloeTiT, swored im 

adgilze sadac hifsometriulad sabados gamomuSavebuli velebia 

ganlagebuli. 

gamokvlevebma cxadyo, rom am TvalsazrisiT yvelaze saSiSs 

warmoadgens e. mindelis sax. `aRmosavleT-2~ Saxtis gamomuSavebu-

li velebi. dadgenili iqna zedapirze gavlenis TvalsazrisiT 

yvelaze saSiSi mimarTuleba.  
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Saoris naxSirSemcveli moedani ganlagebulia naqeralas 

qedis Crdilo-aRmosavleTiT da iyofa pirobiTad sam ubnad: 

muxuris sabilasuris nasxletis samxreTis, centraluri anu 

xarisTvalas (sabilasuris da maxaraulis nasxletebs Soris) da 

CrdiloeTis, maxaraulis nasxletis CrdiloeTiT. muxuris ubani 

arasamrewvelo mniSvnelobisaa naxSirebis maRali nacrianobis 

gamo. centraluri ubnis samxreT nawilSi a. ZiZiguris sax. `imere-

Tis~ Saxtis velis qvemoT ganlagebulia amJamad eqspluataciaSi 

myofi e. mindelis sax. `aRmosavleT-2~ Saxti. centraluri ubnis 

dasavleT nawilSi mSenebare Saxti `dasavleTi-2~ calke ubnis 

saxiT gadaeca a. ZiZiguris sax. `imereTis~ Saxtas. amave ubnis 

aRmosavleT nawilSi daproeqtebulia Saxta `Saori-axali~. ubnis 

CrdiloeT nawilSi, maxaraulis nasxletamdis ganlagebulia 

Tavisufali veli, sadac ganTavsebulia C1 kategoriis maragebi, 

romlebic moiTxovs detalur Ziebas. dRevandeli monacmebiT, 

samTo samuSaoebi mimdinareobs mxolod a. ZiZiguris sax. 

`imereTis~ da e. mindelis sax. `aRmosavleT-2~ Saxtebze. 

sabados uZveles stratigrafiul erTeuls warmoadgens 

porfirituli seria. sabados naxSirian wyebaSi gamoiyofa misi 

Semadgeneli sami ZiriTadi nawili (dasta): a) sagebi gverdi anu 

`qveda qviSaqvebi~; b) sakuTriv naxSiriani wyeba; da g) saxuravi 

gverdi anu `zeda qviSaqvebi”. sabados ZiriTad tqtonikur 

elements warmoadgens bziauris antiklinuri naoWi, romelic 

tyibulidan samxreT-aRmosavleTiTaa ganlagebuli. aRniSnuli 

naoWis frTebze fenebis daxris kuTxe Seadgens 40-500, siRrmeSi 

ki mcirdeba 10-150-mde da Rebulobs sawinaaRmdego daqanebas. 

sabadoze gvxvdeba ramdenime aTeuli saSualo (50-150 m) da 

mravali aseuli mcire amplitudis mqone nasxletebi, romlebic 

negatiur zegavlenas axdenen rogorc sabados damuSavebaze aseve 

gamomuSavebuli velebis daZabul-deformirebul mdgomareobaze. 

konkretuli samTo-geologiuri pirobebisaTvis samTo 

dartymebi gamovlindeba samTo samuSaoebis garkveul siRrmeze 

gadasvlis SemTxvevaSi. tyibul-Saoris sabadosaTvis samTo 
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dartymebis kritikul siRrmed miCneulia 600 metri. vinaidan 

sabadoze samTo samuSaoebi warmoebs 1400-1700 m-is siRrmeze Tavi-

sTavad iwvevs naxSiris fenebis daZabul mdgomareobis matebas, 

rac qmnis sxvadasxva dinamiuri movlenebis ganviTarebis mizezss. 

tyibul-Saoris sabado ganlagebulia seismurad aqtiur 

zonaSi, romelic mniSvnelovan rols TamaSobs gamomuSavebul 

sivrceSi Weris marTvis sakiTxebis gadawyvetaSi, damuSavebis 

farTobis da siRrmis zrdasTan erTad dinamikuri datvirTvebis 

ganviTarebis albaToba izrdeba. maTi gaTvaliswineba 

aucilebelia gamomuSavebuli sivrceebis zedapiris obieqtebis 

gavlenis Seswavlis dros.   

 

Tavi 2. sabados gaxsna-momzadebis  teqnologiuri 

sqemebi da damuSavebis sitemebis daxasiaTeba 

tyibulis sabados eqspluatacia daiwyo 1847 wels. 

Tavdapirvelad naxSiris mopoveba warmoebda Ria wesiT, 

aRmosavleTis samrewvelo ubanze zedapirze naxSiris wyebis 

gamosasvlelebTan, iq sadac amJamad a. ZiZiguris sax. Saxta 

`imereTis~ teritoriaa ganlagebuli. Semdeg Ria wesiT damuSaveba 

Secvlil iqna kombinirebuli wesiT. amisaTvis `+750~ m-is 

niSnulze karieris mimarTebiT da naxSirovano dastis 

gavrcelebaze jvaredinad gayvanil iqna Stolna, am 

ukanasknelidan ki dastis mimarTebaze _ savele Streki da 

kverSlagebi (ortebi) yoveli 80-100 m-is manZilze. karierze 

mongreuli naxSiri TviTgorviT, aRmavali gvirabebiT moxvdeboda 

Stolnis horizontis gvirabebSi, CaitvirTeboda saSaxto 

vagonetebSi da gamoizideboda zedapirze. `+750~ m-is horizontis 

zemoT ganlagebuli maragebis gamomuSavebis Semdeg +652 m-is 

niSnulze naxSirovani dastebis gavrcelebis jvaredinad 

zedapiridan gayvanil iqna II kapitaluri Stolna. am horizontis 

momzadeba ganxorcielda naxSirovani dastis sageb gverdSi 

misgan 15-25 m-is manZilze Stolnis orive frTaze savele 

Strekebis gayvanis xarjze. maT gaswvriv horizonti iyofa 80-100 
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m-i siganis amosaReb velebad. TiToeuli amosaRebi velis centrSi 

orive horizontze gahyavdaT sazidi da saventilacio 

kverSlagebi (ortebi) naxSirovani dastis saxurav gverdamde, 

kverSlagebs Soris ki dastis sageb gverdis qanebSi savele 

Suroebi. TiToeli amosaRebi ubnis konturSi Stolnis zemoT 

ganlagebuli horizonti iyofoda qvehorizontebad (qvesarTule-

bad). TiToeli qvesarTulis konturSi gayavdaT saqvesarTule 

kverSlagebi (ortebi), am ukanasknelebidan ki naxSirovani dastis 

sageb gverdTan amosaRebi Strekebi. naxSirovani dasta an 

TiToeuli feni calke gamomuSavdeboda kamerebiT CamoqceviT an 

mSrali TviTgorviT vsebiT, zonebad an horizontaluri SreebiT 

CamoqceviT an xeliT amovsebiT. Stolnis zemoT ganlagebuli 

maragebis damuSaveba xdeboda erTmaneTisagan Zalze 

gansxvavebuli sistemebiT, romlebsac erTi saerTo nakli 

gaaCndaT: dauSveblad maRali iyo saeqspluatacio danakargebi, 

ar iyo uzrunvelyifili samuSaoTa sruli usafrTxoeba, ar iyo 

saimedo sawmendi sangrevis ganiavebis sqemebi. damuSavebis imJamad 

gamoyenebul teqnologiur sqemebs, amJamad praqtikuli 

mniSvneloba ar gaaCniaT. 

dRes sabolood Camoyalibda sabados gaxsnis tipiuri sqema, 

romelic yovel horizontze sasarTule kapitalur 

kverSlagebidan saSaxto velis orive frTaze naxSirovani dastis 

sagebi gverdis qanebSi, misgan 15-25 m-is manZilze gaiyvaneba 

savele sasarTule sazidi Strekebi. maT gaswvriv sarTuli iyofa 

amosaReb velebad, romelTa zomebi ganvrcobiT Tavidan 

Seadgenda 100-120 m, Semdeg ki gaizarda 150-200 m-mde. amosaReb 

velebs Soris itoveba xanZarsawinaaRmdego damcavi mTelanebi 

naxSirovani dastis mTel simZlavreze da sarTulis mTel 

simaRleze. aRniSnuli mTelanis  zomebi ganvrcobiT miiReba 6 m-

dan  (zeda fenSi) 20 m-mde  (qveda  fenSi), rac uzrunvelyofs mis 

mdgradobas da saimedo muSaobas. 

amosaRebi velis momzadeba xdeba mis centrSi savele 

Strekebidan gayvanili saubne sazidi da saventilacio 
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kverSlagebis (ortebis) meSveobiT, romlebic gaiyvanebian 

naxSirovani dastis saxuravi gverdis qanebamde. saubne 

sasarTule kverSlagebs Soris, naxSirovani dastis sagebi 

gverdis qanebSi gaiyvaneba savele Suro. amosaRebi velis 

farglebSi sarTuli iyofa sam-oTx qvesarTulad. am mizniT 

savele Suroebidan dastis saxurav gverdis qanebamde gaiyvaneba 

saqvesarTule kverSlagebi (ortebi), am ukanasknelidan ki yoveli 

fenis konturSi TanmimdevrobiT zeda fenidan qveda fenebisaken _ 

safene Suroebi. Tavdapirvelad sawmendi samuSaoebi yvela fenSi 

mimdinareobda erTdroulad, rac Zalzed arTulebda sawmendi 

sangrevebis ganiavebas da aZnelebda xanZarsawinaaRmdego 

profilaqtikuri RonisZiebebis gatarebas. mogvianebiT (1965 wels) 

qvesarTulebis damuSaveba amosaReb velSi ganxorcielda 

TanmimdevrobiT daRmavali rigiT. erT qvesarTulSi yvela 

fenebis gamomuSavebis Semdeg sawmendi samuSaoebi grZeldeboda 

Semdgom qvesarTulSi da a.S. 

sabados gaxsnisa da momzadebis zemoTaRweril sqemebs 

gaaCniaT mniSvnelovani upiratesobani. upirvelesad mTagoriani 

reliefis gamo Zalze xelsayreli aRmoCnda sabados StolnebiT, 

brma WaurebiTa da sasarTule kverSlagebiT gaxsna, ramac 

uzrunvelyo Rrma horizontebze Casvla minimaluri danaxarje-

biT. Tumca gaxsnis da momzadebis sqemebi iTvaliswineben didi 

raodenobiT mosamzadebeli gvirabebis gayvanac rac zrdis 

zedapiris obieqtebze maTi gavlenis xarisxs. 

bolo wlebSi tyibulis SaxtebSi hidravlikuri amovsebis 

teqnologiis gamoyeneba metad problematuri iyo damatebiTi 

danaxarjebis asanazRaurebeli investiciebis mozidvis siZnelis 

gamo, rac dakavSirebulia savsebi masalis Ziebis, savsabi masalis 

karieris mSeneblobis, agreTve amovsebis teqnologiis ganxorci-

elebul damatebiT danaxarjebis asanazRaureblad. 

2007 wlis pirvel naxevarSi mopovebul iqna 4750 t naxSiri. 

amasTan, “saqinvests” Caenacvla misive memkvidre gaerTianebuli 

Saxtebis moijare “saqnaxSiri” (ji-ai-ji jgufi), womelmac imave 
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wlis 20 noembers moipova licenzia sabados darCenili  

humusuri naxSirebis maragebis (233298 aT. t) damuSavebaze. 

tyibulis SaxtebSi dRemde gamoiyeneben sqeli fenebis 

damuSavebis teqnologiur sqemas, romelic Zalzed waagavs 

tyibulSi adre gamoyenebul da mravaljer akrZalul kamerul 

meTods, romelsac gaaCnia rigi naklovanebebi, rogoricaa: 

sangrevSi sawarmoo procesebis usafrTxoeba, gansakuTrebiT 

blokis WerisulSi aRmavali Spurebis burRvis, maTi datenva-

afeTqebis da mongreuli naxSiris seqciidan gamotvirTvis dros; 

praqtikulad ar xdeba daxuruli sawmendi sangrevis ganiaveba da 

amosaReb ubanze normaluri mtver-gazis reJimis damyareba; Zalze 

didia mopovebuli naxSiris nacrianoba da wiaRSi naxSiris 

danakargebi; iqmneba naxSiris TviTaalebis da miwisqveSa 

endogenuri xanZrebis gaCenis safrTxe da sxv. 

amJamad e. mindelis saxelobis Saxtaze saeqspluatacio 

samuSaoebi mimdinareobs me-17 amosaReb velebSi -265 -240 

horizontis dasavleT frTis me-2 fenebSi. a. ZiZiguris sax. 

Saxtais me-17 veli ki gaxsnilia -300-200 h-is jgufuri SuroTi da 

saqvesarTule kverSlagebiT da amJamad mimdinareobs 

mosamzadebeli samuSaoebi -240 -265 horizontis III fenis 

gamosaRebad. kerZod, gayvanilia saventilacio Streki sigrZiT 15 

metri, sazidi Streki sigrZiT 40 metri da ganiavebis mizniT III 

fenSi gaWrilia gamkveTi. 

 
 

Tavi 3. amosaRebi velebis geometriuli parametrebi 

da maTi gamomuSavebis Semdeg qanebis deformaciis 

mosalodneli suraTi 

rogorc avRniSneT tyibul-Saoris sabadoze gamomuSavebuli 

velebis amovseba xdeba CamoqceviT. fenebis TanmimdevrobiT 

damuSavebis dros xdeboda uSualo Weris Camoqceuli qanebis 

naxSiriani dastis arakondiciuri naxSiris fenebis, Sreebis, fuWi 

qanis, agreTve sarTulebsa da qvesarTulebs Soris arsebuli 
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mTelanebis TandaTanobiT Camoqceva da kvlav gafxviereba, manam 

sanam ar damuSavdeboda sul qveda daculi feni da sul qveda 

qvesarTulis yvela fenebi. romelsac Tavisuflad daeyrdnoboda 

Cakidebuli Weris qviSaqvebi romelTa simZlavre aRwevda 120 m-

mde. savsebiT cxadia, Camoqceuli da gafxvierebuli qanebis 

TandaTanobiTi Semkvrivebis Semdeg Weris qviSaqvebis CaRunvis 

isari izrdeboda da raRac momentSi xdeboda masSi napralebis 

gaCena fenis daqanebiT da fenis ganvrcobiT. unda vivaraudoT, 

rom stratigrafiul WrilSi moxvedrili qanebis  (feradi wyebis 

qanebis, mis Tavze ganlagebuli Tixnaris da Tixis, agreTve 

mZlavri kirqvebis da maT Tavze ganlagebuli meoTxeuli 

naleqebis) deformaciis suraTi ganpirobebuli iqneba Saxtis 

velis farglebSi Weris qviSaqvebis deformaciis xasiaTiT, rac 

saboloo jamSi gamoiwvevs napralebis gavrcelebas miwis 

zedapiramde. 

rogorc cnobilia, tyibul-Saoris sabados mSenebare Saxta 

`axali Saoris~ naxSiris maragebis mniSvnelovani nawili 

ganTavsebulia naqeralas qedisa da Saoris wyalsacavis qveS.  

Saoris wyalsacavis formireba ganpirobebulia ori ZiriTadi 

wyalgaumtari fenis arsebobiT. pirveli am fenebidan aris 

wyalsacavis uSualod qveda fenis meoTxeuli naleqebi, 

warmodgenili TixebiT da TixnarebiT, romelTa simZlavre 20-80 m. 

meore feni warmoadgens feradi wyebis qveda nawilSi 

ganlagebuli montmorilonituri Tixebi simZlavriT _ 40-60 m. 

daSoreba am Tixebsa da maT qveS ganlagebuli naxSiris sizrqes 

Soris Seadgens saSualod 25-30 m da meryeobs ramdenime metridan 

100 m-is sazRvrebSi. 

ВНИМИ-s mier Sesrulebuli kvlevebis Sedegad, amave 

institutis “qanebis daZvris laboratoriis” mier saqarTvelos 

geologiuri sammarTvelos TxovniT, 1983 wels Sesrulebul iqna 

samecniero kvleviTi samuSaoebi Temaze: „Рекомендации по 

определению возможного влияния подземных разработок угля шахты 

«Шаорская-новая» на состояние Шаорского водохранилища”.                            
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wyalsacavis qveS qvanaxSiris gamoRebis dReisaTvis arsebuli 

gamocdilebis da wyalgamtari bzarebis zomebis naturaluri 

gansazRvris Sedegebis analizi sxvadasxva samTo-geologiuri 

pirobebisaTvis gviCvenebs, rom gamosamuSavebeli fenebis qveS 

Tixis Sris  arsebobisas, romlis sisqea aranakleb fenebis 

jamuri gaormagebuli sisqisa (rasac adgili aqvs `axali Saoris” 

Saxtis velSi), wyalgamtari bzarebis zona, romelic warmoiqmneba 

TviToeul gamomuSavebuli fenis Tavze, ar gadaaWarbebs Tixis 

Sris zonis sazRvrebs. 

Catarebuli kvlevebis Sedegad dadginda, rom `axali 

Saoris~ Saxtis pirobebSi Tu naxSirSemcveli fenebis jamuri 

amosaRebi sisqe Seadgens 14,47 m, xolo maT eqnebaT damreci (250-

mde) daqaneba, maSin qanebis maqsimაluri dawეvა შეაdgenს 4 მ, 

xolo gaWimvis deformaciebi εmaq-6⋅10-3 მმ/მ, rac avtorebis 

daskvniT ar gamoiwvevs araviTar zegavlenas wyalsacavze. es 

daskvna Cveni azriT savsebiT arasworia, radgan aq ar xdeba 

wyalsacavis mTliani fskeris sibrtyis Tanabari jdena, is 

lokalur ubanze araTanabrad gaviTardeba da udaod gamoiwvevs 

bzarebis gaCenas wyalsacavis fskerze, rasac mohyveba wylis 

gaJonva. 

daskvnis saxiT isaxeba Semdegi: 

• am meTodSi ar aris gaTvaliswinebuli kavSiri maxaraulis 

nasxletsa da gamomuSavebul sivrcisagan gamowveul 

daZabulobebs Soris;  

• miwis zedapiris deformaciam mTeli sanapiros xazis gaswvriv 

wyalsacavSi arsebuli wylis donis qvemoT SeiZleba 

gamoiwvios mis fskerze ganlagebuli TixebSi da cximovan 

TixnarebSi napralebis gaCena; 

•   ВНИМИ‐s angrariSis saboloo daskvnaSi naCvenebia, rom miwis 

zedapiris maqsimaluri jdena wyalsacavis konturze toli 

iqneba 4 m-s da maqsimaluri gadaSla udris 6· 10ିଷ mm/m, rac ar 

gamoiwvevs araviTar zegavlenas wyalsacavze. es daskvna Cveni 
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azriT savsebiT arasworia, radgan aq ar xdeba wyalsacavis 

mTliani fskeris sibrtyis jdena, is lokalur ubanze 

gaviTardeba da udaod gamoiwvevs bzarebis gaCenas 

wyalsacavis fskerze, rasac mohyveba wylis gaJonva. 

gamomuSavebuli velebis naqeralas qedze gavlenis 

dasadgenad Cven CavatareT gaangariSebebi dRes moqmedi 

tradiciuli meTodis gamoyenebiT. miRebuli Sedegebis angariSis 

safuZvelze Cvens mier gamovlinda am meTodis mTeli rigi 

uaryofiTi mxareebi, kerZod: 

• saangariSo formulebi da cxrilebi romliTac SesaZlebelia 

vertikaluri da horizontaluri Zvris kuTxeebis angariSi, 

ZiriTadad morgebulia donecis auzis pirobebisaTvis. donecis 

auzis samTo samuSaoebis siRrme 500 metria, xolo tyibul-

Saoris sabadoze is Seadgens 1400 metrze mets, rac savsebiT 

gansxvavdeba sakvlevi sabados pirobebisagan.  

• angariSidan miRebuli usafrTxoebis koeficienti ܪუს ൌ 7500 m-

s, vinaidan ܪუს ൌ 7500 m > ܪ ൌ 1400 m, aSkaaraa, rom es gaangari-

Sebis meTodic arasaimedoa, radgan usafrTxoebis koefi-

cientis maCvenebeli aSkarad cildeba gamomuSavebuli velis 

da zedapirs Soris manZils. 

sabolood SeiZleba davaskvnaT, rom arsebuli gaangariSebis 

meTodebi miuRebelia tyibuli-Saoris sabados pirobebisaTvis, 

radgan isini ar iTvaliswineben masivebis geologiuri aRnagobis 

Taviseburebebs da mTagorian reliefs. aRniSnuli meTodebi 

Zalze sqematuri da arazustia. maTi gamoyeneba damakmayofilebel 

Sedegebs iZlevian wiaRiseulis mcire siRrmeze ganlagebuli 

SaxtebiT damuSavebis dros. rogorc teqnikuri literaturis 

analizi gviCvenebs gamomuSavebuli velebis dedamiwis zedapiris 

obieqtebze gavlenis Seswavla da ZiriTadi kanonzomierebebis 

dadgena saWiroa moxdes auzebis mixedviT. aseTi midgomiT 

SesaZlebeli xdeba konkretuli auzebisaTvis damaxasiaTebeli 

geologiuri da teqnikuri Taviseburebebis gaTvaliswineba da 
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praqtikisaTvis savsebiT misaRebi sizustis prognozirebis 

gakeTeba obieqtebis dacvis RonisZiebaTa Sesaxeb. 

  

Tavi 4. tyibuli-Saoris sabados damuSavebis 

procesSi ganviTarebuli deformaciebis Seswavla 

Cvens mier Seswavlili iqna zedapiris mTagoriani reliefis 

pirobebSi miwisqveSa samTo samuSaoebis gavlenis yvela SesaZlo 

geomeqanikuri situacia da gakeTda maTi kklasifikacia. SemuSave-

buli iqna saangariSo sqemebi TiToeulisaTvis da ganisazRvra 

maTi gamoyenebis areebi. 

Catarebulma kvlevebma gviCvenes, rom aramarto 

gamomuSavebuli sivrceebi axdenen gavlenas dedamiwis zedapirze 

arsebul situaciaze, aramed zedapiris obieqtebmac SeiZleba 

moaxdinon gavlena gamomuSavebul velebze. kerZod, rogorc 

samTo-geologiuri sakiTxebis kvlevam gviCvena SesaZlebelia 

Saoris wyalsacavis fskerSi gamomuSavebuli velebis gavleniT 

gaCenilma bzarebma gamoiwvios wylis gaJonva rogorc Sereuli 

kirqvebis da arkoziul qviSaqvebis nawilSi, aseve ferad wyebasa 

da fuan TixebSi da saboloo jamSi moxdeba samTo 

gamonamuSevrebis datborva. 

miwisqveSa nagebobebis meqanikaSi samTo gvirabebis gavlenis 

ared miRebulia CaiTvalos SemomsazRvreli qanebis masivis 

garemo, sadac sxvaoba Sesabamisi Zabvisa da gadaadgilebebis 

sidides Soris masivis gamomuSavebamde da Semdgom ar aRemateba 

dasaSveb 10% sidides. anu Sesabamisi komponentis dasaSvebi 

fardobiTi gadaxra tolia: 

௜௝ߪ∆ ൌ
ఙ೔ೕିఙ೔ೕ

బ

ఙ೔ೕ
బ ௜ߠ∆    , ൌ ఏ೔ିఏ೔

బ

ఏ೔
బ  

sadac, ߪ௜௝ - ZabvaTa komponentebia. 

xSirad gadaadgilebaTa ares gansazRvrisaTvis ukeTesia 

gamoviyenoT formula ∆ߠ௜ ൌ ௜ߠ/௜ߠ
଴, sadc ߠ௜

଴ aris gamomuSavebuli 

sivrcis konturis gadaadgilebis komponentebia; . 
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miwis zedapiris mTiani reliefis gavlenis aris gansazRvris 

dros sawyisad viRebT igive masivis daZabul-deformirebul 

mdgomareobas horizontaluri zedapiriT. 

samTo samuSaoebis warmoebis dros zedapiris obieqtebis 

gavlena ar SeiZleba ganisazRvros mxolod Zabvebisa da 

deformaciebis faqtoris gaTvaliswinebiT, rogorc es profesor 

i. gujabiZis naSromSia mocemuli. Cvens mier Catarebulma 

kvlevebma gviCvenes Saoris wyalsacavidan wylis gaJonvis 

SemTxvevaSi mis gavlenis areSi eqceva feradi wyebis mTeli 

dasta fuani Tixebis barieramde, amitom meqanikuri situaciis 

gaTvaliswinebis garda gavlenis aris sazRvrebis dadgenis dros 

aucilebeli xdeba qanTa masivebis hidro-geologiur 

TaviseburebaTa gaTvaliswineba. zemoTaRniSnulis safuZvelze 

Cvens mier SesaZlo situaciaTa klasifikaciis dros 

gamoyenebulia termini `geomeqanikuri situacia~.  

ganvixiloT obieqtis gavlenis are,  romelic  ganlagebulia 

miwis zedapirze. 

zemoT moyvanili miwiszeda obieqtebis gamomuSavebuli 

velebis gavlenis areebis meTodi gaTvaliswinebulia mxolod 

winaswari gaangariSebis Casatareblad da gvaZlevs meqanikuri 

situaciebis Sefasebis SesaZleblobas, saangariSo sqemebis 

dasabuTebas da gaangariSebis meTodebis SerCevas im 

SemTxvevisaTvis, roca es areebi faraven erTmaneTs. 

dauSvaT, rom ߠଵ ൑ ߠ ൑  ଶ ubnis gaswvriv sworxazovaniߠ

konturis fuZis ܮଵ
଴ doneze (`fuZis donis~ terminSi igulisxmeba 

qanebis konturis done, romlebic datvirTuli arian miwiszeda 

obieqtebiT. kerZo SemTxvevaSi SenobebisaTvis da nagebobebisaTvis 

is Seesabameba termins `fuZe~, romelic miRebulia fundamentmSe-

neblobaSi. calkeul SemTxvevaSi is SeiZleba iyos miwis 

zedapiri) modebulia datvirTva ܲሺݖሻ, romelic gamowveulia 

miwiszeda obieqtiT (nax. 4.1). 
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nax. 4.1. sqema geomeqanikur situaciaTa gansazRvrisaTvis 

 

pirobiTi fuZis done warmodgenilia swori xaziT ࡸ૚
૙, 

romelic gavlebulia mTiani reliefis Г૚ gavlenis aris 

farglebSi zedapiris konturis (ࡸ૜) qveS, romelsac ar gaaCnia 

saerTo wertilebi gamomuSavebuli velebis gavlenis Г૛ aris 

sazRvrebTan. im SemTxvevaSi, Tu reliefis aRnagobis 

Taviseburebani da miwisqveSa nagebobebis ganlageba gvaZlevs 

saSualebas gavavloT pirobiTi fuZis donis xazi Г૛-is gavlenis 

aris sazRvris zemoT, maSin mTiani masivi SeiZleba ganvixiloT, 

rogorc miwiszeda bunebrivi nageboba, fuZis pirobiTi done ࡸ૚
૙ ki 

miviRoT fundamentis Ziris doned. maSin gamomuSavebuli velebis 

angariSisaTvis mizanSewonilia gamoviyenoT sangariSo sqema (nax. 

4.1). Tu Г૛ sazRvris zemoT pirobiTi fuZis donis gavleba 

SeuZlebelia (magaliTad, Zlier danaoWebuli reliefis 

pirobebSi, roca gamomuSavebuli veli mcire siRrmezea 

zedapiridan ganlagebuli), angariSi unda vawarmooT saangariSo 

sqemiT romelic srulad gaiTvaliswinebs mTagorian reliefs da 

sqemaze ar gveqneba pirobiTi fuZis done ࡸ૚
૙, xolo ࡸ૜ iqneba 

dedamiwis mTagoriani reliefis konturi. 
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zedapiris obieqtis gavlenis are avRniSnoT Гଵ, misi sa-

zRvrebis konturi ݈ଵ ൌ ݈ଵሺߠሻ. dauSvaT aseve, rom miwiszeda obi-

eqtis qvemoT mdebareobs gamomuSavebuli veli konturiT ܮଶ, 

romlis gantolebas aqvs Semdegi saxe ܴ ൌ ܴሺߠሻ. gamomuSavebuli 

velis gavlenis are avRniSnoT Гଶ-iT, misi sazRvrebis konturi _ 

݈ଶ ൌ ݈ଶሺߠሻ. ܮଵ an ܮଵ
଴ konturis wertilebis radialuri koordinatebi 

avRniSnoT ݄ሺߠሻ-iT. 

gamomuSavebuli velebisa da miwiszeda obieqtebis 

urTierTgavlenis dros qanebis masivSi ganviTarebuli meqanikuri 

procesebis Seswavlisas SeiZleba gamovyoT sami ZiriTadi 

geomeqanikuri situacia. 

I) Tu Гଵ da Гଶ gavlenis areebi faraven erTmaneTs ise, rom 

sazRvrebis ݈ଵ ൌ ݈ଵሺߠሻ yvela wertilisaTvis sruldeba piroba 

݈ଵሺߠሻ ൐ ܴሺߠሻ da sazRvrebis ݈ଶ ൌ ݈ଶሺߠሻ wertilebisaTvis ߠଶ ൑ ߠ ൑  ଶ-isߠ

farglebSi arsebobs ߠ-s mniSvneloba, romlis drosac ݈ଶሺߠሻ ൒

݄ሺߠሻ, maSin miwiszeda obieqtebi mdebareoben gamomuSavebuli 

sivrcis meqanikuri gavlenis qveS (nax. 4.2). 

 

nax. 4.2. pirveli geomeqanikuri situacia 
 

II) Tu Г૚ da Г૛ areebi faraven erTmaneTs ise, rom ࢒૛ ൌ  ሻࣂ૛ሺ࢒

sazRvrebis wertilebi ࣂ૚ ൑ ࣂ ൑  ૛-is farglebSi sruldeba pirobaࣂ

ሻࣂ૛ሺ࢒ ൏ ݄ሺࣂሻ,  ࢒૚ ൌ  ሻ sazRvrebis wertilebisaTvis ki arsebobsࣂ૚ሺ࢒

ሻࣂ૚ሺ࢒ s mniSvneloba romlis drosac-ࣂ ൑  ሻ, maSin samToࣂሺࡾ
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gamonamuSevari imyofeba miwiszeda obieqtis meqanikuri gavlenis 

qveS (nax 4.3). 

 

nax. 4.3. meore geomeqanikuri situacia 
 

III) Tu Г૚ da Г૛ areebi faraven erTmaneTs ise (nax. 4.4), rom 

૚࢒ ൌ  ,s mniSvneloba-ࣂ ሻ sazRvrebis wertilebisaTvis arsebobsࣂ૚ሺ࢒

romlis drosac sruldeba piroba  ࢒૚ሺࣂሻ ൑ ૛࢒ ሻ, xoloࣂሺࡾ ൌ    ሻࣂ૛ሺ࢒

 

nax. 4.4. mesame geomeqanikuri situacia 
 

sazRvrebis wertilebisaTvis ߠଵ ൑ ߠ ൑ -ଶ-is farglebSi arseboߠ

bs mniSvneloba ߠ-s, sadac ݈ଶሺߠሻ ൒ ݄ሺߠሻ, maSin miwiszeda obieqtebi 

da samTo gamonamuSevari imyofebian urTierTgavlenis geomeqa-

nikur situaciaSi. 
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gaangariSebis meTodebis SerCevis dros masivebis rTuli 

geologiuri aRnagobis gamo, upiratesoba unda mieniWos ricxviT 

meTodebs, kerZod sasrul elementTa meTods (sem), rogorc sxva 

ricxviT meTodebTan SedarebiT ufro kargad damuSavebul da 

praqtikaSi farTod aprobirebul meTods. 

sem-is gamoyenebis dros saangariSo sqemis zomebi unda iyos 

mocemul mimarTulebaze miwisqveSa gamomuSavebuli sivrcis 

maqsimalur zomebze 2-2,5-jer meti.  

saangariSo sqemis Sesadgenad gamoviyeneT tyibul-Saoris 

sabados Saxtebis ganlagebis sqema, romelis safuZvlzedac  

agebuli iqna geologiuri Wrili. Wrilze (nax. 4.5) kargad Cans 

gamomuSavebuli sivrceebi da masivis geologiuri agebuleba. 

gaangariSebaSi gaTvaliswinebuli iqna qanTa masivis 

araerTgvarovneba da anizotropiuloba. xeluxlebel qanTa 

masivis saangariSo sqemam miiRo saxe romelic mocemulia naxaz 

4.6-ze.  

  

 

nax. 4.5. geologiuri Wrili  

 

gaangariSebis pirvel etapze moxda saangariSo aris sawyisi 

daZabul-deformirebuli modgomareobis Seswavla. saangariSo 
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sqemas safuZvlad daedo nax. 4.5-ze naCvenebi geologiuri Wrili. 

sasazRvro  pirobebi  dadginda  Semdegnairad.  dedamiwis  reli- 

 
 

nax. 4.6. samTo masivis geometria da sasruli elementebi 
 

 

efuri zedapiris konturi Tavisufalia yovelgvari datvirTve-

bisagan, simZimis Zalebi miRebulia TiToeuli sasrul emenetze. 

saangariSo sqemis vertikalur sazRvrebze horizontaluri  

gadaadgilebebi  ar  gvaqvs,  e.i.  U  tolia  nulis. sqemis qveda 

sazRvris konturze ki Sesrulebulia vertikaluri 

gadaadgilebebis V-s nulTan tolobis piroba. gaangariSebis 

Sedegad miRebuli iqna ZabvaTa da deformaciaTa komponentebis 

mniSvnelobebi - ߪ௫; ;௬ߪ    ߬௫௬; ;௫ߝ   ௫௬. aseve daTvlili iqna mTavariߛ ;௬ߝ 

Zabvebis ߪଵ, ߪଶ da ߪଷ-s da gadaadgilebebis mniSvnelobebi U da V.  

ZabvaTa maqsimaluri koncentraciebi gvaqvs naxSiris dastasa da 

sageb gverdSi (nax. 4.7). sagebi gverdis siRrmeSi ZabvaTa 

komponentebi SedarebiT Tanabradaa ganawilebuli da maTi 

sidideebi axloa gravitaciiT daZabuli velis parametrebTan. 
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nax. 4.7. xeluxlebel masivSi moqmedi mTavari Zabvebis ganawileba samTo 
samuSaoebis dawyebamde 

 
nax. 4.8-ze naCvenebia mxebi Zabvebis ߬௫௬ ganawilebis suraTi. 

miuxedavad imisa, rom maTi ganawileba saangariSo areSi 

araTanabaria, absoluturi mniSvnelobebi zRvrulze dabalia.  

 

nax. 4.8.    ࢟࢞࣎-is Zabvebis gadanawileba 
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naxaz 4.9-ze naCvenebia vertikaluri Zabvebis ߪ௬-is 

ganawilebis Taviseburebani. am ZabvaTa koncentraciebi 

zedapiridan siRrmis zrdasTan erTad matulobs da suraTi 

zogadi kanonzomierebis farglebSia. 

 

nax. 4.9. vertikaluri Zabvebis gadanawileba 

 

naxaz. 4.10-ze mocemulia maqsimaluri gadaadgilebebis 

mimarTulebebi da maTi mniSvnelobebi. 

 

nax. 4.10. gagaadgileba veqtorebis saxiT 
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gaangariSebis am etapze miRebuli Sedegebi safuZvlad daedo 

meore etapis saangariSo sqemis Sedgenas da sasazRvro pirobebis 

formirebas. 

amis Semdeg gaangariSebebi vawarmoeT  4.11-e  naxazze gamosa-  

 

nax. 4.11.  samTo samuSaoebiT miRebuli jamuri gamomuSavebuli sivrce 
masivis saangariSo sqemaze 

 
xuli saangraiSo sqemis mixedviT, sadac gaTvaliswinebulia ukve 

gamomuSavebuli velebi. 

4.12-e naxazze naCvenebia Zabvebis veqtorebis ganawileba  qanTa 

  

nax. 4.12. Zabvebis veqtorebis ganawileba qanTa masivSi 
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masivebSi. naxazze lurji feriT naCvenebia maqsimaluri mkumSavi 

Zabvebi, xolo yviTeliT gamWimavi Zabvebi. gamomuSavebuli 

velebis Tavze zedapiramde aSkarad gamoikveTa mTavar ZabvaTa 

arasasurveli koncentracia, romelTa mimarTac qanTa masivebi 

aramdgradia. gansakuTrebiT saSiSia Weris  qanebSi aRZruli 

gamWimavi mTavari Zabvebis zemoqmedeba. maTi mniSvnelobebi 

aWarbeben qanebis simtkicis maCveneblebs da iwveven rRvevebs, 

romelic sabolood Camoqcevis TaRebis saxiT formirdeba. es 

sakiTxi ufro detalutrad ganxiluli gveqneba qvemoT. 

nax. 4.13-ze naCvenebia qanTa masivebis gadaadgilebaTa suraTi. 

vertikaluri gadaadgilebebi araTanabradaa ganawilebuli qanTa 

masivebSi. sainteresoa vertikalur gadaadgilebaTa Tavisebure-

bani. maTi mniSvnelobebi maqsimalur sidideebs aRweven 

gamomuSavebuli sivrcis WerSi, dedamiwis zedapiramde. 

miuxedavad aRniSnulisa, Zabvebisa da deformaciebis komponentebi 

dedamiwis zedapirze kritikul mniSvnelobebze dabalia da 

rRvevebs ar iwveven. 

 

 

nax. 4.13. samTo masivis gadaadgilebebis jamuri veqtori 
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rogorc avRniSneT, rRvevebi da Camoqcevis TaRebis gaCena 

mosalodnelia gamomuSavebuli sivrcis uSualo WerSi. swored am 

ubanze moxda qanebis Semowmeba simtkiceze rogorc gamWimavi 

aseve mZvreli ZabvebisaTvis.  

simtkicis pirobebis gaTvaliswinebiT dadgenili iqna 

Camoqcevis TaRis konfiguracia. xolo misi geometriuli zomebis 

dadgenis dros gaTvaliswinebuli iqna faqti, rom Camoqceuli 

qanebi gafxvierebis Semdeg srulad Seavseben gamomuSavebul 

sivrces ris Semdegac Camoqcevis procesi aRar ganviTardeba. 

aRniSnuli simtkicis pirobebis gaTvaliswinebiT dadgenili 

iqna Camoqcevis TaRis konfiguracia. zemoTaRniSnulidan 

gamomdinare gaangariSebis mesame saboloo etapisaTvis 

saangariSo sqemam miiTo 4.14-ze naCvenebi saxe. 

 

nax. 4.14. samTo masivis geometria da sasruli elementebi, Camoqcevis 
konturis maqsimaluri zomebi da konfiguracia 

 
Camoqcevis TaRis formirebis Semdeg mTavari Zabvebis ganawi-

lebis sqema  naCvenebia  naxaz  4.15-ze.  aSkaraa,  rom  Camoqcevis 

TaRis formirebis Semdeg garemomcveli masivis daZabuli 

mdgomareoba SedarebiT gaumjobesda, Tumca Camoqcevis TaRis 

WerSi zedapiramde mainc gvaqvs gamWimavi Zabvebis zona. dedamiwis 

zedapirze, gamomuSavebuli velebis Tavze gamoikveTa mZvreli 

Zabvebisa da deformaciebis koncentraciebis zona,  romlis siga- 



 

28 
 

 

  

nax. 4.15. Camoqcevis TaRis formirebis Semdeg mTavari Zabvebis 
ganawilebis sqema 

 
nec 150 metria da vrceldeba Saxtis velis gavrcelebiT 

amosaRebi ubnis mTel sigrZeze.  

qanebis mdgradobis TvalsazrisiT gansakuTrebiT 

sainteresoa mZvreli Zabvebis ganawilebis suraTi, romlebic 

pirdapiraa  dakavSirebuli  qanebis  rRvevasTan (nax. 4.16). gamomu 

 

 
 

nax. 4.16. mZvreli Zabvebis ganawilebis sqema 
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Savebuli sivrcis Tavze aSkarad ikveTeba gazrdili mZvreli 

Zabvebis koncentraciebi, romlebic vrceldeba zedapiramde. 

sainteresoa samTo samuSaoebiT gamowveuli vertikaluri 

gadaadgilebebis ganawilebis suraTi (nax. 4.17). aqac maTi 

mniSvnelobebi maqsimaluria gamomuSavebuli velis sivrceebis 

Tavze da vrceldeba zedapiramde, sadac maqsimaluri 

gadaadgileba 15 sm-s aWarbebs.  

 

nax. 4.17.  samTo samuSaoebiT gamowveuli vertikaluri gadaadgilebebis 
ganawilebis sqema 

zedapirze rRvevebis fiqsaciis TvalsazrisiT Zalzed 

sainteresoa masivebis horizontaluri gadaadgilebis sidideTa 

analizi (nax. 4.8).  

 

nax. 4.8. masivis horizontaluri gadaadgilebis sidideTa analizi 
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dedamiwis zedapiris horizontaluri deformaciebi iwvevs 

gadaadgilebebs, romlebic maqsimalur mniSvnelobebs aRwevs 

gamomuSavebuli velebidan naqeralas qedisaken 120-140 m-is siganis 

zolSi da aseve vrceldeba Saxtis velis gavrcelebis 

mimarTulebaze amosaRebi ubnis mTel sigrZeze. maTi maqsimaluri 

mniSvnelobebi 15,5 sm-ia da isini zedapirze iwveven aseTive 

siganis xiluli bzarebis warmoSobas. miwisqveSa samTo 

samuSaoebiT gamowveuli Teoriulad prognozirebuli rRvevis 

ubnebis ganlageba, zomebi da maTSi gamowveuli deformaciebi 

(bzarebi, maTi orientacia da zomebi) sakmao sizustiT 

(cdomilebebi araumetes 20%) emTxveva naturaSi praqtikulad 

dafiqsirebuls. 

 

ZiriTadi daskvnebi 
 

1. sabados zedapirze, swored im adgilas sadac hifsometriulad 

sabados gamomuSavebuli velebia ganlagebuli dafiqsirebulia 

daaxloebiT 15 ubani sadac SeimCneva 15-20 sm-is siganis Rrma 

napralebi. dafiqsirda maTi konfiguracia, mimarTuleba da 

gaxsnis sidide. dadgenili iqna zedapirze gavlenis Tvalsa-

zrisiT yvelaze saSiSi mimarTuleba.  

2. teqnikuri literaturis analizi gviCvenebs, rom 

gamomuSavebuli sivrcebis dedamiwis zedapiris obieqtebze 

gavlenis Seswavla da ZiriTadi kanonzomierebebis gavlena 

saWiroa moxdes auzebis mixedviT. aseTi midgomiT SesaZlebeli 

xdeba konkretuli auzebisaTvis damaxasiaTebeli geologiuri 

da teqnikuri Taviseburebebis gaTvaliswineba da praqtiki-

saTvis savsebiT misaRebi sizustis prognozirebis gakeTeba 

obieqtebis dacvis RonisZiebaTa Sesaxeb. tyibul-Saoris 

sabado xasiaTdeba gansakuTrebuli samTo-geologiuri 

pirobebiTa da mTagoriani reliefiT, riTac is mkveTrad 

gansxvavdeba sxva auzebisagan.  
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3. Teoriuli kvlevebis safuZvelze dadginda, rom tyibul-

Saoris Saxtebze qvanaxSiris mopovebis arsebuli 

teqnologiis gamoyenebis SemTxvevaSi gamomuSavebuli 

velebidan naqeralas qedisaken 120-140 m-is siganis zolSi 

formirdeba saSiSi deformaciebi, romlebic iwveven am 

zolSi Saxtis velis gavrcelebis mimarTulebiT rRvevebis 

warmoSobas. 

4. gaangariSebebma gviCvenes, rom naqeralas qedis rRvevebis 

zonebSi zedapirze formirdeba 15 sm-isa da meti zomis 

xiluli bzarebi, romlebic iwveven mis erozias. am bzarebis 

qvemoT fenebis dastis saxuravSi zedapiridan ganlagebul 

Tixovan qanebamde Cndeba vertikaluri bzarebi, romlebic 

aseve negatiurad moqmedeben zemdebare qanebis masivebze.  

5. samTo samuSaoebis miaxloebas Saoris wyalsacavTan  

saSiSroeba Seeqmneba wyalsacavis ekosistemas. zemoTaRni-

Snuli bzarebi gamoiwveven wyalsacavis wylis drenirebas 

masivis siRrmeSi, sadac ganlagebulia daaxloebiT 600 m-mde 

karstuli qviSaqvebis mZlavri dasta. rac gamoiwvevs 

wyalsacavSi wylis donis mniSvnelovan klebas da kidev ufro 

gaaZlierebs am zolSi mimdinare eroziul procesebs.  

6. naqeralas qedis eroziis SeCerebisa da wyalsacavis 

ekosistemis SenarCunebisaTvis, aucilebelia an damuSavebis 

arsebuli teqnologiis mTlianad Secvla da samTo 

samuSaoebis warmoeba winaswari gaangariSebebiT SerCeul 

ubnebze saTanado mTelanebis datovebiT, an arsebuli 

damuSavebis teqnologiebis SenarCunebis SemTxvevaSi 

gamomuSavebuli sivrceebis srul vsebaze gadasvla, raTa 

Tavidan aviciloT zemdebare masivebis rRvevebi da masTan 

dakavSirebuli safrTxeebi. 

7. Teoriuli kvlevebis safuZvelze miRebuli Sedegebi kargad 

eTanxmeba naturul pirobebSi praqtikuli gazomvebiT miRebul 

Sedegebs. kerZod, miwisqveSa samTo samuSaoebiT gamowveuli 
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Teoriulad prognozirebuli rRvevis ubnebis ganlageba, 

zomebi da maTSi gamowveuli deformaciebi (bzarebi, maTi 

orientacia da zomebi) sakmao sizustiT (cdomilebebi 

araumetes 20%) emTxveva naturaSi praqtikulad dafiqsire-

buls. 

aprobacia 

sadisertacio naSromis ZiriTadi sakiTxebi moxsenebebis 

saxiT gaSuqda saqarTvelos teqnikuri universitetis 78-e Ria 

saerTaSoriso samecniero konferenciaze (Tbilisi, 2010 w.) da 

Tematur seminarebze. 
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RESUME 
Impact of generated  fields of Tkibuli-Shaori deposit on ecosystems of 

Nakerala range and Shaori reservoir 
 

Georgia is the only country in the Caucasus region, which has significant coal deposits 
and Industry. Among the most important Tkibuli - Shaori ore, which now totals 331 million 
reserve balance. Tons. Tkibuli - Shaori deposit belongs to the former Soviet Union, among the 
most difficult for processing field. Specific conditions, which are very Aggravated ore 
processing, include: a very complicated geological structure (surface of the complex 
mountainous landscape, nakhshirovani humusuri suite consists of coal, liptobiolitebit, 
nakhshirovani shale, argilitebisa and alevrolitebis interlayers), a large stack of coal thickness 
(30-40 m), layers of variable inclination (0-450), chatsolis great depths (800-1400 m), high 
gazshemtsveloba (45 m3/t - to), high temperature (480) and the seismoaktiuroba. The dangers 
of mines and ore mining strikes, according to the central station and 600 meters from the 
depth of the disorder is due to a dynamic expression of the difficulty. 

The work is dedicated to the field of underground minerals processing fields generated 
by the influence of surface facilities. Mineral field groundwater treatment processes are often 
adversely affect not only the ground, but also on its surface, the buildings and facilities (River  
ins, reservoire, the building - facilities, roads and other targets, which are located in 
underground mining exploitation activities influence zones) . From this point of view, neither 
Tkibuli - Shaori coal field is no exception. Deposits on the surface of the many natural and 
artificial objects, which can be thrown mine Mining - Maintenance Jobs in zones of influence. 
Natural objects from the first note: Shaori reservoir; nakerala Ridge and the slope of the 
deliviuri sediments, a unique breed of forests; powerful (400 meters - up to capacity) 
dakarstuli limestone and so on. Artificial objects from the surface of the existing buildings - 
buildings; Tkibuli Hess pipelines for water to be supplied, full of material and dasalami 
Career farming, roads and so forth. 

This paper aims to protect sites of mining - mining influence. In this respect, the 
importance of the issue is very high, because there is a lot of data nakerala range of intensive 
depormatsiebisa and cracks, but the origins of the scientific research has not been conducted. 

Natural and artificial structures on the Earth's surface and underground mining works on 
the study of the technical and scientific literature has shown that the methods of calculation 
does not take into account the existence of mountainous relief and artificial or natural 
reservoirs, and consequently to predict the impact of mining activities in such conditions it is 
impossible to practice the required accuracy. Therefore, it was necessary to calculate the new 
modern methods of preparation. Naturuli and theoretical studies were carried out for this 
purpose komplekturi. 

Surface Mining has been conducted based on the classification of objects influence 
geomekanikur situations. Revealed the characteristics of each geomekanikuri and developed 
their sampling methodology. I- was found that the surface properties and interrelations 
between the basic characteristics of generated fields can be displayed in three geomekanikuri 
situation: I - ibiektebis influence of surface pressure fields are generated, II - influence of 
surface objects are generated fields, III - the foreground objects and the interrelations between 
these fields are generated in omqopebian. 

 Sound accounting schemes of constructing the basic principles of each geomekanikuri 
situations, it is established that mining activities impact areas gadaadgilebata fields limit 
applies kanta estate is much more deeply voltages fields compared to the interrelations 
between these areas of study required gadaadgilebata fields for detailed study; Tkibuli - 
Shaori field generated fields in the impact areas reach the surface They were dangerous and 
cause deformation of objects; Tkibuli - Shaori ore mineral processing should be carried out at 
selected stations during the pre-calculated or generated spaces full vsebit mtelanebis left, to 
rule and protect their environment due to the surface ecosystem. 

Theoretical studies on the basis of the obtained results well agree with the results 
obtained naturul of practical measurements. In particular, the theoretically expected 
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deformations caused by underground mining activities: cracks, their location, orientation and 
dimensions sufficient accuracy (error of no more than 20%) practically coincides with the top 
of the display. We developed methods for calculating and forecasting the impact of mining 
activities on the surface of objects gives a good opportunity. 

In each case, the results of this study allow us to evaluate the impact of mining activities 
on the surface of objects geomekanikuri situation, Write the accounting schemes, to work out 
measures for the calculation of the Surface Mining proper planning and protection of assets. 

 


